General information
The automated syntheses were performed on a self-built synthesizer developed in the Max Planck Institute of Colloids and Interfaces. Linker-functionalized resin 5 was prepared according to literature. 1 The Resin loading was determined as described previously. 2 Compounds 1 3 , 4 4 and intermediates S9 5 and S2 6 were prepared as reported in the literature. Solvents and reagents were used as supplied without any further purification. Anhydrous solvents were taken from a dry solvent system (JC-Meyer Solvent Systems). Column chromatography was carried out using Fluka Kieselgel 60 (230-400 mesh). NMR spectra were recorded on a Varian 400-MR (400 MHz), a Varian 600-(600 MHz) or a Bruker AVIII 700 (700 MHz) spectrometer using solutions of the respective compound in CDCl 3 or D 2 O. NMR chemical shifts () are reported in ppm and coupling constants (J) in Hz. Spectra recorded in CDCl 3 used the solvent residual peak chemical shift as an internal standard (CDCl 3 : 7.26 ppm 1 H, 77.0 ppm 13 C). Spectra recorded in D 2 O used the solvent residual peak chemical shift as an internal standard in 1 H NMR (D 2 O: 4.79 ppm 1 H) and acetic acid as the internal standard in 13 C NMR (acetic acid in D 2 O: 21.03 ppm 13 C). Yields of final deprotected oligosaccharides were determined after removal of residual acetic acid. Optical rotations were measured using a UniPol L1000 polarimeter (Schmidt&Haensch) with concentrations expressed as g/100 mL. IR spectra were recorded on a Spectrum 100 FTIR spectrophotometer (Perkin-Elmer). High resolution mass spectra were obtained using a 6210 ESI-TOF mass spectrometer (Agilent) and a MALDI-TOF autoflex TM (Bruker). Analytical HPLC was performed on an Agilent 1200 series coupled to a quadrupole ESI LC/MS 6130 using a YMC-Diol-300 column (150 x 4.6 mm) or a Thermo Scientific Hypercarb column (150 x 4.6 mm). Preparative HPLC was performed on an Agilent 1200 series using a preparative YMC-Diol-300 column (150 x 20 mm) or a semi-preparative Thermo Scientific Hypercarb column (150 x 10 mm).
Synthesizer modules and conditions
The linker-functionalized resin 5 (16.9 μmol of hydroxyl groups) was placed in the reaction vessel and swollen for at least 30 min in DCM. Before every synthesis the resin was washed with DMF, THF and DCM. Subsequently, the glycosylation (Module A) and deprotection (Module B, C and D) steps were performed. Mixing of the components was accomplished by bubbling Argon through the reaction mixture.
Module A: Glycosylation with glycosyl phosphates
The resin (16.9 μmol of hydroxyl groups) was swollen in DCM (2 mL) and the temperature of the reaction vessel was adjusted to -30 °C. Prior to the glycosylation reaction the resin was washed with TMSOTf in DCM and then DCM only. For the glycosylation reaction, the DCM was drained and a solution of phosphate BB (3.7 equiv in 1 mL DCM) was delivered to the reaction vessel. After the set temperature was reached, the reaction was started by the addition of TMSOTf in DCM (3.7 equiv in 1 mL DCM). The glycosylation was performed for 5 min at -30 °C or -35 °C and then at -20 °C, -15 °C or -10 °C for 40, 30 or 35 minutes, respectively. Subsequently the solution was drained and the resin was washed three times with DCM. The whole procedure was performed once or twice to improve conversion of the acceptor sites. Afterwards the resin was washed three times with DCM at 25 °C. The resin was washed with DMF, swollen in 2 mL DMF, and then the temperature of the reaction vessel was adjusted to 25 °C. Prior to the deprotection step, the DMF was drained and the resin was washed with DMF three times. For Fmoc deprotection 2 mL of a solution of 20% Et 3 N in DMF was delivered to the reaction vessel. After 5 min, the solution was drained and the whole procedure was repeated another two times. After Fmoc deprotection was complete, the resin was washed with DMF, THF and DCM. 
Module E: Glycosylation with thioglycosides
The resin (16.9 μmol of hydroxyl groups) was swollen in DCM (2 mL) and the temperature of the reaction vessel was adjusted to -30 °C. Prior to the glycosylation reaction, the resin was washed with TMSOTf in DCM and then DCM alone. For the glycosylation reaction, the DCM was drained and a solution of thioglycoside BB (3.7 equiv in 1 mL DCM) was delivered to the reaction vessel. After the set temperature was reached, the reaction was started by the addition of NIS (4.44 equiv) and TfOH (0.44 equiv) in DCM/dioxane (2:1). The glycosylation was performed for 5 min at -35 °C and then for 35 min at -10 °C. Subsequently, the solution was drained and the resin was washed with DCM. Afterwards the resin was washed three times with DCM at 25 °C.
Activator solution: solution of NIS (75 mM) and TfOH (7.5 mM) in DCM/dioxane. 
Action

Cleavage from the solid support
After assembly of the oligosaccharides cleavage from the solid support was accomplished using a continuos-flow photoreactor as described previously. 2 added. The reaction mixture was stirred overnight and subsequently neutralized by addition of prewashed Amberlite IR-120 resin. The resin was filtered off and the solvents were removed in vacuo. The crude product was purified by silica gel chromatography (Hex/EtOAc 6:1) to give S4 (9.90 g, 22.7 mmol, 74 % yield, / = 1:3) as a white solid.
[ ] D 25 = -46.5 (c 1.0, CHCl 3 ). 1 
4-Methylphenyl 3,4-O-dibenzyl-2-O-4-methoxybezyl-1-thio-D-xylopyranoside (S5)
To a cooled (0 °C) solution of S4 (2.94 g, 6.52 mmol) and PMBCl (1.77 mL, 13.0 mmol) in DMF (60 mL), NaH (323 mg, 8.08 mmol) was added. The reaction was allowed to warm up to room temperature and stirred for an additional 3 h. The reaction was quenched with NH 4 Cl, diluted with DCM (250 mL), and washed with NH 4 Cl (250 mL), H 2 O (250 mL), and brine (250 mL). The crude compound was purified by silica gel chromatography (EtOAc/Hex 1:6) to give S5 (3.47 g, 6.23 mmol, 96% yield, / = 1:3) as a white solid.
[ ] D 25 = +29.5 (c 1.0, CHCl 3 ). 1 13 C NMR (100 MHz, CDCl 3 ) of S7:
3,4-O-dibenzyl-2-O-4-methoxybezyl-D-xylopyranosyl -(1→6)-2-O-benzoyl-3-O-benzyl-1-thio--Dglucopyranoside (S9).
To a solution of S7 (1.48 g, 2.49 mmol) and S8 (1.31 g, 2.74 mmol) in a mixture of DCM/Et 2 O 1:5 (50 mL) at -15 °C, TMSOTf (45 µL, 24.9 µmol) was added. After 40 minutes the reaction was diluted with DCM (50 mL) and washed with a saturated aqueous solution of NaHCO 3 (100 mL), water (100 mL) and brine (100 mL). The crude compound was purified by silica gel chromatography (EtOAc/Hex 1:3) to give S9 (1.14 g, 1.25 mmol, 50%) as a pale-yellow oil.
[ ] D 25 = +47.2 (c 1.0, CHCl 3 ). 1 
4-Methylphenyl 2,3,4-O-tribenzyl--D-xylopyranosyl-(1→6)-2-O-benzoyl-3-O-benzyl-4-O-levulinoyl-1-thio--D-glucopyranoside (S10).
Compound S9 (1.63 g, 1.87 mmol) was dissolved in DCM (30 mL) and cooled to 0 °C. Then DMAP (218 µg, 200 µmol), DIC (417 L, 2.68 mmol), and LevOH (283 mL, 2.68 mmol) were added. After 5 min the ice bath was removed and the reaction was left stirring overnight. The next day, the reaction mixture was filtered through a plug of celite © and concentrated. The compound was purified by silica gel chromatography (Hex/EtOAc 2:1) to yield S10 (1.68 g, 1.61 mmol, 93%) as a pale-yellow oil.
[ ] D 25 = +30.0 (c 1.0, CHCl 3 ). 1 H NMR (400 MHz, CDCl 3 ) of S10: 13 C NMR (100 MHz, CDCl 3 ) of S10:
Dibutoxyphosphoryloxy 2,3,4-O-tri-benzyl--D-xylopyranosyl-(1→6)-2-O-benzoyl-3-O-benzyl-6-Olevulinoyl--D-glucopyranoside (3).
A solution of dibutyl phosphate (2.00 mL, 10.1 mmol) in DCM (20 mL) was dried over molecular sieves. After 1 h the supernatant of this mixture (7.72 mL) was added to S10 (749 mg, 740 µmol) and cooled to -15 °C. Then NIS (200 mg, 888 µmol) and TfOH (20.0 µL, 222 µmol) were added. The reaction was stirred for 2 h, diluted with DCM (50 mL) and washed with an aqueous solution of Na 2 S 2 O 3 /NaHCO 3 (1:1, 50 mL) and brine (50 mL). The organic layer was dried over Na 2 SO 4 and purified by silica gel chromatography (Hex/EtOAc 2:1) to give compound 3 (470 mg, 428 µmol, 58%) as a yellow oil.
[ ] D 25 = +40.8 (c 1.0, CHCl 3 ). 1 
Automated Glycan Assembly
Benzyloxycarbonylaminopentyl 2-O-benzoyl-3,6-O-dibenzyl--D-glucopyranosyl-(1→4)-2-Obenzoyl-3,6-O-dibenzyl--D-glucopyranosyl-(1→4)-2-O-benzoyl-3,6-O-dibenzyl--D-glucopyranosyl-(1→4)-2-O-benzoyl-3,6-O-dibenzyl--D-glucopyranoside (S12)
Linker-functionalized resin 5 (85 mg, 22.1 µmol) was placed in the reaction vessel of the synthesizer and synthesizer modules were applied as follows: Cleavage from the resin using UV irradiation at 305 nm in a continuous flow photoreactor afforded the protected tetrasaccharide. The crude product was purified by normal-phase HPLC using a preparative YMC Diol column affording the protected tetrasaccharide S12.
Crude NP-HPLC of tetrasaccharide S12 (ELSD trace):
HPLC was performed using an YMC Diol column and a linear gradient from 10% to 100% ethyl acetate in hexane (40 min, flow rate 1 mL/min).
Aminopentyl -D-glucopyranosyl-(1→4)--D-glucopyranosyl-(1→4)--D-glucopyranosyl-(1→4)--Dglucopyranoside (6)
Tetrasaccharide S12 was dissolved in THF (3 mL) and NaOMe (0.5 M in MeOH, 1 mL) was added. The reaction mixture was stirred overnight and subsequently neutralized by addition of prewashed Amberlite IR-120 resin. The resin was filtered off and the solvent was removed in vacuo. The crude product was purified by normal-phase HPLC using a preparative YMC-Diol-300 column affording the semi-protected tetrasaccharide.
Crude NP-HPLC of the semi-protected tetrasaccharide (ELSD trace):
The product was dissolved in a mixture of EtOAc/MeOH/AcOH/H2O (4:2:2:1, 3 mL) and the resulting solution was added to a round-bottom flask containing Pd/C (10% Pd, 11 mg). The suspension was saturated with H 2 for 30 min and stirred under an H 2 -atmosphere overnight. After filtration of the reaction mixture through a syringe filter, the solvents were evaporated and the product was purified by reversed-phase HPLC using a semi-preparative hypercarb column to provide the fully deprotected tetrasaccharide 6 (2.3 mg, 3.06 μmol, 14% over 11 steps, based on resin loading).
RP-HPLC of the deprotected tetrasaccharide 6 (ELSD trace):
HPLC was performed using a Hypercarb column and a linear gradient from 97.5% to 30% H 2 O (containing 0.1% of formic acid) in MeCN (45 min, flow rate 0.7 mL/min).
